The aim of the paper was to quantify the proportion of undernourished households in rural India, without relying on any particular calorie cutoff point. For that mean, RDA has been estimated at the household level, after 
INTRODUCTION
With the celebrated reduction of rural poverty, a commensurate fall in the level of undernutrition may not come about in reality. The growing divergence between hunger and poverty and the public policy inertia with regard to undernutrition (Basu and Das, 2014; Rao, 2016 ) has contributed to a number of studies in the area.
However, none of them are satisfactory in that it often revolves around arbitrary calorie norms and its likely correlates.
As is well established, undernutrition stems from imbalanced diets and from the perceived deficiencies of macro and micro nutrients. Since low socio-economic status of a household is inextricably linked to undernutrition, an understanding of the level and proximate causes of undernutrition forms the bedrock of this paper. The recent undernutrition levels in rural states have been improved, but the temporal improvement is far from satisfactory. For example, the chronic energy deficiency of adults (proportion of adults with body mass index less than 18.5) which was at 40 per cent in 2000-01, is now fell to 35 per cent in 2011-12 (Radhakrishna, 2005; Dreze, 2007 , NNMB, 2012 . With the significant strides in poverty reduction, a modest improvement was only discernible in case of the outcome indictor, which was reflected by the body mass index of the population. Hence, it is necessary to look at the input indicator that accommodates the nutritional intake of the household; the deficiency of it surmounts to the nutritional deprivation.
There is a consensus among the studies that poverty ratios in rural areas seem to have declined. The divergence between hunger and poverty suggests that there will be some problems either with the measurement of poverty or with the measurement of undernutrition or with both the measures. To get around the issues relating to the measurement of undernutrition, we have estimated the 'true' calorie requirements without relying on any calorie thresholds and then arrived at the nutritional deprivation of households. Our estimation has largely been based on the age and gender adjusted requirements of nutrients by the rural population. Such an innovative approach is followed on account of the fact that food and nutritional intake varies with the age and gender differences due to the differences in activity status, metabolism rates, and other physiological factors. Apart from this, there is lingering and unequal distribution of food to the old and girl child within the family.
The monthly per capita consumption expenditure is adopted here as a proxy for the economic status of the household. The nutritional status of the household is also conditioned by household types, occupation categories, religious factors, and among others. Two variables which seem to be pertinent in the study are households having dependent members and households possessing no ration card. An increase in the dependent population would make at risk overall household nutritional security. Furthermore, the inclusion of the latter variable may point to the errors in pinning down the true beneficiaries of targeted public distribution system. The paper apart from the introduction has three sections. The first section begins with the rural transformation that is currently underway in India. The second section deals with the computation of RDA and the distance from average nutritional requirements. The third section looks for the correlates of nutritional deprivation in rural India. The concluding remarks are made in the last section.
STATE-WISE TRENDS IN MPCE AND CALORIE INTAKE
The Monthly Per Capita Consumption Expenditure (MPCE) is the total household monthly consumption expenditure adjusted for household size. In unit level data, MPCE is given in paisa and some adjustments have to be made. Table 1 brings out the median income of households that belong to rural areas. The use of median suggests that around 50 per cent of rural households are lower than the average MPCE and close to 50 per cent of rural households are higher than the average MPCE. Thus, the median divides the total households into two equal parts.
In 2004-05, rural states had an average MPCE of Rs.548 which rose to Rs.1349 in 2011-12. Among the states, Kerala Punjab, Haryana, Andhra Pradesh and Gujarat rank high in terms of monthly per capita consumption expenditure. It has also to be noted that the Southern states such as Andhra Pradesh, Tamil Nadu and Kerala have grown more in terms of income than that of the prosperous state Maharashtra. Among the backward states, the states that have made notable progress in terms of MPCE are Rajasthan and West Bengal. A striking pattern emerging from the analysis is that a threefold increase in income could be observed in most of the advanced states, whereas income has nearly doubled in backward states between 2004-05 and 2011-12.
The highest income earning household was located in the state of Tamil Nadu and the lowest one was in Kerala during 2004-05. In 2011-12, Kerala and Andhra Pradesh took over the positions of highest and lowest income earning households. 
ESTIMATION OF MACRO NUTRIENTS
For estimating the macro nutrients, the quantity figures of food items of each household given in the NSS unit record data are multiplied by the nutrient contents. This is further divided by household size and by 30 in order to get the daily consumption of nutrients per person. The information on the nutrient content of each food item is sourced from the publications of the National Institute of Nutrition (Gopalan et al, 2000) . The number of food items reported in the Nutritive Value of Indian Foods (NVIF) is close to 451 and there was nearly a perfect match of food items in the NVIF and NSS consumer expenditure reports for more than 102 food items. For about 15 items that were listed in the National Sample Survey Data, there was no corresponding match in Gopalan et al., either because these items were cooked, or were less commonly consumed. In these cases, the nutrient content is matched with the closest substitutes.
Instead of relying on a particular calorie cutoff point, the mean RDA has been estimated at the household level after adjusting for age, gender and activity status. To materialize this, the revised RDA for Indians published by the Expert Group of ICMR (2010) is used.
According to the revised RDA, the recommended dietary allowance of calories, protein and fat would be in the order of 2320, 60 and 25 for males who is aged over 14 (Table 3 ). In the case of females, the age, gender and activityadjusted requirements of nutrients can vary and it is 1900, 55 and 20 respectively. The calorie requirements were the highest in the age group 13-14, irrespective of gender. One of the limitations of our nutritional estimation is associated with the activity status of household members which is reckoned as sedentary for all of them. It is widely believed that the nutrient requirements of an individual vary with age, sex, height, weight, activity pattern, climate, water quality and so on (Himanshu, 2010) . 
Concept of Deprivation
By deprivation we mean relative disadvantage. Townsend (1987) defines deprivation as "a state of observable and demonstrable disadvantage relative to the local community or the wider society or nation to which an individual, family or group belongs". Deprivations come in a variety of forms such as starvation, undernourishment, morbidity, mortality, illiteracy and so on (Sen, 2000) . These deprivations are masked by the income distribution statistics. The present study focuses on deprivation with regard to the undernourishment alone.
Broadly speaking, there are two ways by which one can identify the number of households which are deprived.
These are (a) absolute deprivation and (b) relative deprivation. According to absolute deprivation, the standard would be fixed as a norm by an expert group. Households which cannot achieve that specified amounts are considered as deprived households.
Relative deprivation is used in an objective sense to depict situations where people lack income, favorable employment conditions or power, than do others. For relative deprivation, the standard is set according to the society or class to which it belongs and households which cannot achieve that standard are called relatively deprived. In other words, relative deprivation is more concerned with the inequality in nutritional intake across the groups. An objective diagnosis of conditions of relative deprivation calls for an objective understanding of feelings of deprivation.
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Any deprivation measurement can be either unidimensional or multidimensional. The unidimensional measures based on FGT indices are more common in the poverty and nutrition literature. The FGT indices are based on the monotonicity and transfer principles; the incidence of undernutrition violates the monotonicity axiom but it is captured by the depth of undernutrition, let alone the transfer principle. Both the axioms are incorporated when the severity of undernutrition is used. The monotonicity axiom looks at the increase in undernutrition as result of lower calorie achievement levels. On the other hand, the transfer axiom proposes that the decrease in undernutrition levels when food is transferred from the richer household to the poorer household (Alkire and Foster, 2011).
The Foster-Greer Thorbeck indices (1984) that measure the incidence, depth and severity of undernutrition are computed here for all macro nutrients. These indices are the most reliable ones when the deprivation is unidimensional in nature. The FGT index can be specified as follows:
Where Q R is the minimum required calories (RDA), Q E = estimated calorie intake of the household and n is the total number of households. The sigma symbol refers to the summation of all households those consume less than minimum requirement.
When α = 0, the formula shows the Head Count Index which represents the proportion of households whose calorie consumption fall below the minimum requirement. This simple measure discards the depth of undernourishment.
When α =1, the Proportionate Gap Index can be calculated. It measures the average distance from the minimum requirement, but it is insensitive to the distribution among the undernourished. When α =2, the FGT2 index can be calculated. The index takes into account inequality among the undernourished and shows the severity of undernourishment by assigning greater weights to those households which are far from the minimum required calories. Thus, FGT2 index incorporates the idea 'relative deprivation', as measured by outcome inequality among the deprived households.
RESULTS ON NUTRITIONAL DEPRIVATION
All-India Estimates: As evident in Table 4 , there is a significant prevalence of calorie undernutrition which ranges from 24 to 52 per cent during 2011-12. The prevalence of calorie deprivation has declined by 3 percentage points from 44 per cent to 41 per cent. This was not the case with protein deprivation where protein deprivation witnessed a marginal increase. On the other hand, fat deprivation has declined more precipitously than the calorie deprivation.
The depth of calorie deprivation was up from 10 per cent to 12 per cent during 2004-05 to 2011-12 ( Table 5 ). The trend was somewhat similar in respect of proteins as well. As far as the depth and severity of undernutrition are concerned, one could make an observation that both calorie and protein deprivation is precarious for households that belong to rural areas. Interestingly, fat deprivation has come down by half when all measures of undernutrition are considered.
State-Level Estimates:
The state-level estimates exhibits an interesting pattern: the status of Southern and
Western states is dubious, given their higher head count ratio of nutrients. Thus, Andhra Pradesh, Kerala, Karnataka, Tamil Nadu, Gujarat and Maharashtra are historically notorious for calorie deprivation and this pattern is consistent with the studies by Sharma (2015) , Jha and Gaiha (2003) and Meenakshi and Vishwanathan (2003) . The use of calorie thresholds and age-gender adjusted nutritional norms do not produce contrasting results when we look at the case of some leading states, already noted above. These leading states due to better infrastructure, better health care and good sanitation facilities have improved ways of the absorption of nutritional intake. Furthermore, how far recall method has been successful in At all-India level, the depth of calorie deprivation marginally increased from 10% to 12%. This marginal improvement might take after the increase reported in six states. It can also be inferred that the depth of calorie deprivation was long-lasting in backward states, except for Bihar and Rajasthan.
The protein gap has substantially gone down in most of the advanced states. The protein gap has increased in the states of Assam, Orissa, West Bengal and Madhya Pradesh and it is worrisome. The depth of fat deprivation declined in all states, but the decline was not satisfactory in backward states. A glance at Table 6 shows that the severity of calorie deficiency has substantially reduced in most of the advanced states. The experience of some states such as Gujarat, Assam, Madhya Pradesh, Orissa and West Bengal shows that the severity of calorie and protein deprivation has increased by six percentage points in between the periods under consideration. All states have confirmed a decline with respect to the severity of fat deprivation. Nevertheless, fat deprivation was highest in the states of Orissa (10%), Assam (7%) and West Bengal (5%). derived from those food items such as pan, ganga, toddy, country/foreign liquor, beer and other intoxicants. Our presentiment is that the exclusion of these unhealthy food items is likely to intensify the nutrient deprivation in rural India.
The binary logistic regression method has been used to study the income-calorie nexus. The CD i is the dependent variable and monthly per capita consumption expenditure, household size and land ownership are the independent variables of interest. The CD i is equal to one if the household is calorie deprived and otherwise zero is recorded.
To get an insight into the probability of being calorie deprived across socio-economic and demographic groups, a logit model has been fitted as:
Where (π/1-π) is called the odds ratio. The estimated probability (π) is obtained as follows:
Where x is the predictor variable and e is the base of natural logarithm with a value of 2.7183.
In case more than one explanatory variable is included, then the model becomes:
Rationale behind the Selection of Variables Income
The impact of monthly per capita consumption expenditure, a proxy for income, is well-documented in literature.
Income determines access to food and non-food items and enables an individual to live longer and healthy. This means that access to education and health services are dictated by income and its sources. There is an expected inverse relationship between income and calorie deficiency in which the latter marks a decline with the increment in income. However, there are chances that when income increases, households may not apportion all of their income on calories. As a result, the impact of income on calories would be less influential.
As given in Table 7 , the logit model shows that rich households are 0.65 times less likely to be undernourished than their counterparts in poor households. Similar picture holds for those households that falls prey to protein deprivation.
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Land Ownership
Land ownership, a measure of household wealth, exerts a negative influence on calorie deprivation. The coefficient for land ownership is significant, but negative. It implies that when a household has access to land, its calorie deprivation decreases. This goes in line with the argument that self-production of cereals contributes to an increment in calorie intake (Basu and Basole, 2012 ).
However, land ownership does not significantly contribute to the protein deprivation which indicates that the production base of the rural households is not diversified to date (Table 8) .
Household Type
The rural households are broken down into six categories: self-employed in agriculture, self-employed in nonagriculture, salary earner, causal labour in agriculture, causal labour in non-agriculture, and others. Not surprisingly, causal labour in agriculture and households which are self-employed in non-agriculture are the most calorie and protein deprived households.
Access to PDS
The possession of a ration card is the basic criterion that determines access to the PDS services. 
Religion and Caste Type
Hindu, Christian and Muslim are the predominant religions in the country. Other religions such as Buddhists, Sikhs, Jains, and Zoroastrians are clubbed into the category of 'others'. Among the religious groups, Christians face more calorie deprivation than other all other religious groups. Hindus comes next in calorie deprivation, followed by Muslim households. The protein deficiency among Christians is more precarious than calorie deficiency.
Across the social groups, ST and OBC households were the most calorie deprived groups. The SC households were found to be the least calorie deprived category, but calorie deprivation was not significant at all. Similar trend can be observed in protein deprivation as well.
Dependency Burden
The number of persons below 15 and above 60 adequately captures the dependency burden confronted by rural households. Our results show that old persons are on par with children in terms of calorie deprivation. Overall the dependent population makes a significant contribution towards calorie deficiency. Coming to the case of protein deprivation, children seem to be well-nourished. The old population needs less protein when they step into higher age brackets. 
CONCLUSIONS
The aim of the paper was to quantify the proportion of undernourished households in rural India without relying on any particular calorie cutoff point. To do so, average RDA has been estimated at the household level, after adjusting for age and gender distribution of the sedentary household members. In order to pin down the nutritional deprivation, an attempt has been made to estimate the nutrients consumption derived from the quantity figures laid out in NSS unit record data and the nutrient contents drawn from the Nutritive Value of Indian Foods. The two NSS rounds that pertain to the years 2004-05 and 2011-12 are used here.
The depth of calorie deprivation shows that calorie intake has improved a lot, while the opposite results hold for proteins. The depth and severity of calorie deprivation have marginally increased over the two NSS periods. In terms of head count ratio, protein deficiency seems to be lesser than calorie deficiency, but as for the depth and severity, protein deficiency is close to calorie deprivation. Fat deprivation in rural India marks a significant reduction and it is neither severe nor persistent. The decline in fat deprivation is plausible, given the steady increase in the consumption of edible oils.
An investigation of the determinants of calorie deprivation leads us to the finding that poor households, ST and OBC households, causal labour in agriculture, self-employed in non-agriculture and Christians are the most calorie deprived groups. Both the old and child population contributes significantly towards calorie deprivation, however, protein deficiency is not severe amongst these vulnerable groups. Households having some land will amount significantly to the calorie deficiency which is unlikely the case with protein deficiency.
Among the backward states, higher incidence of nutritional deprivation persists among Assam, Madhya Pradesh, Orissa and West Bengal. The legacy of higher calorie deprivation in leading states is not a cause of worry. Lower the nutritional intake, higher will be the absorption level in Southern and Western states due to their improved ways of living.
This is further reflected in the lower incidence of stunting and underweight among children in these states (Mishra and Mishra, 2009 ).
